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Extraction of Speech Features for Emotion Recognition
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ABSTRACT

Emotion recognition is an important technology in the filed of human-machine interface. To apply speech technology to
emotion recognition, this study aims to establish a relationship between emotional groups and their corresponding voice
characteristics by investigating various speech features. The speech features related to speech source and vocal tract filter are
included. Experimental results show that statistically significant speech parameters for classifying the emotional groups are
mainly related to speech sources such as jitter, shimmer, FO (FO_min, FO max, FO mean, FO_std), harmonic parameters (H1,
H2, HNROS, HNR15, HNR25, HNR35), and SPI.
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Table 1. Statistically significant speech parameters

and their mean values

s | Awg | B9 | v | 1R | &
Jitter a | 0.440 | 0.438 | 0327 | 0.425 | 0.392 | 0.456
Jitter ¢ | 0393 | 0.410 | 0330 | 0.387 | 0.368 | 0.425
Jiter i | 0.401 | 0.374 | 0320 | 0.350 | 0.348 | 0.403
Jitter o | 0.391 | 0.459 | 0.303 | 0.373 | 0351 | 0.460
Jitter u | 0.399 | 0.510 | 0.351 | 0.424 | 0311 | 0.581
B | 0405 | 0438 | 0326 | 0392 | 0.354 | 0.465
Shimmer a | 179 | 2.14 | 170 | 2.15 | 198 | 1.80
Shimmer ¢ | 126 | 145 | 138 | 132 | 128 | 150
Shimmer i | 130 | 1.78 | 147 | 151 | 132 | 164
Shimmer o | 193 | 3.78 | 144 | 236 | 167 | 3.33
Shimmer u | 346 | 484 | 234 | 396 | 207 | 570
iy 195 | 280 | 1.67 | 226 | 1.66 | 2.79
FOmina | 108 | 106 | 144 | 109 | 141 | 108
FO min e | 111 | 108 | 137 | 113 | 143 | 112
FOmini | 117 | 111 | 152 | 115 | 145 | 117
FOmino | 112 | 112 | 151 | 113 | 150 | 114
FOminu | 114 | 112 | 156 | 116 | 141 | 114
s 112 | 110 | 148 | 113 | 144 | 113
FO max a | 156 | 126 | 200 | 133 | 181 | 155
FO max e | 148 | 131 | 197 | 150 | 194 | 138
FO max i | 155 | 144 | 213 | 146 | 196 | 145
FO max o | 175 | 152 | 233 | 137 | 237 | 145
FO max u | 154 | 140 | 214 | 144 | 212 | 143
Sohis 158 | 139 | 211 | 142 | 204 | 145
0 meana | 133 | 117 | 185 | 121 | 164 | 123
f0 mean e | 138 | 121 | 181 | 125 | 172 | 127
0 meani | 143 | 125 | 197 | 131 | 188 | 133
f0_mean o | 140 | 124 | 193 | 128 | 187 | 128
0 meanu | 142 | 126 | 199 | 132 | 192 | 131
his 139 | 123 | 191 | 127 | 181 | 128
FOstda | 593 | 239 | 699 | 255 | 501 | 2.75
FO std e | 466 | 2.67 | 818 | 3.70 | 6.11 | 2.96
FO std i | 474 | 3.07 | 792 | 345 | 7.06 | 3.56
FO std o | 7.72 | 433 | 1030 | 2.96 | 1021 | 3.04
FO stdu | 516 | 340 | 7.14 | 3.16 | 887 | 334
EekTy 564 | 317 | 811 | 3.16 | 745 | 3.13
LTAS a | -184 | 219 | -155 | 214 | -160 | -222
LTAS e | -222 | 268 | -193 | -255 | -199 | -26.7
LTAS i | -24.6 | 294 | -219 | -28.1 | -21.1 | -29.7
LTAS o | -36.0 | -38.1 | -31.1 | -394 | -31.6 | -39.5
LTAS u | -354 | 374 | -31.5 | -380 | -31.6 | -37.8
B | 273 | 307 | 239 | 305 | 240 | -31.2
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Hl a 213 | 247 | 184 | 232 | 193 | 242
Hl e 225 | 250 | 190 | 243 | 205 | 246
HI i 213 | 236 | 183 | 23.1 | 183 | 233
Hl o 208 | 228 | 169 | 220 | 171 | 225
HIl u 212 | 226 | 180 | 218 | 17.7 | 223
B 214 | 237 | 181 | 229 | 186 | 234
H2 a 176 | 203 | 114 | 192 | 13.0 | 19.1
H2 e 178 | 195 | 113 | 195 | 13.1 | 186
H2 i 147 | 159 | 146 | 154 | 13.6 | 153
H2 o 147 | 167 | 83 | 165 | 80 | 165
H2 u 149 | 159 | 130 | 161 | 114 | 157
B 159 | 17.7 | 117 | 173 | 11.8 | 170
HI-Al a | 261 | 321 | 235 | 303 | 254 | 315
HI-Al e | 220 | 262 | 21.0 | 245 | 222 | 252
HI-Ali | 113 | 127 | 104 | 108 | 11.0 | 13.0
Hl-Al o | 170 | 198 | 21.6 | 180 | 13.8 | 189
HI-Al u | 152 | 162 | 126 | 146 | 115 | 17.1
B+t 183 | 214 | 178 | 196 | 168 | 21.1
HI-A2 a | 283 | 338 | 240 | 319 | 270 | 33.0
HI-A2 ¢ | 241 | 29.1 | 204 | 275 | 223 | 286
HI-A2 i | 170 | 220 | 11.7 | 203 | 11.7 | 21.0
HI-A2 o | 223 | 251 | 156 | 240 | 156 | 212
HI-A2 u | 228 | 246 | 174 | 232 | 179 | 250
P 229 | 269 | 17.8 | 254 | 189 | 258
HI-A3 a | 129 | 196 | 95 | 177 | 112 | 184
HI-A3 e | 198 | 242 | 154 | 223 | 184 | 243
HI-A3 i | 127 | 162 | 71 | 146 | 64 | 172
H1-A3 0 | 3.1 5.8 0.1 5.6 0.2 6.5
HI-A3 u | 52 9.4 0.2 7.0 2.7 9.2
Bt 107 | 150 | 6.5 134 | 7.8 15.1
HNRO5 a | 44.8 | 392 | 51.1 | 42.8 | 49.6 | 41.0
HNRO5 e | 434 | 385 | 487 | 400 | 480 | 39.1
HNRO5 i | 40.6 | 355 | 452 | 37.8 | 455 | 373
HNRO5 o | 352 | 278 | 434 | 304 | 426 | 272
HNRO5 u | 31.1 | 243 | 375 | 249 | 387 | 23.1
B+t 39.0 | 33.1 | 452 | 352 | 449 | 335
HNRI5 a | 430 | 392 | 47.0 | 421 | 455 | 40.7
HNRI5 e | 49.6 | 468 | 523 | 478 | 523 | 47.0
HNRI5 i | 558 | 526 | 587 | 549 | 595 | 54.1
HNRI5 o | 465 | 41.0 | 50.7 | 435 | 50.6 | 40.6
HNRI5 u | 432 | 374 | 472 | 385 | 484 | 372
B 47.62 | 43.40 | 51.18 | 4536 | 51.26 | 43.92
HNR25 486 | 454 | 526 | 477 | 509 | 466
HNR25 e | 479 | 457 | 512 | 466 | 509 | 458
HNR25 i | 54.8 | 527 | 584 | 548 | 59.6 | 54.1
HNR25 o | 53.9 | 49.1 | 585 | 513 | 587 | 488

75
HNR25 u | 49.6 | 44.6 | 544 | 460 | 556 | 44.8
Bt 51.0 | 475 | 550 | 493 | 551 | 480
HNR35 a | 462 | 43.6 | 51.0 | 455 | 49.1 | 448
HNR35 ¢ | 459 | 438 | 49.6 | 448 | 49.1 | 44.0
HNR35 i | 50.1 | 486 | 548 | 50.5 | 557 | 49.9
HNR35 o | 52.1 | 484 | 567 | 502 | 57.1 | 482
HNR35 u | 49.1 | 454 | 541 | 466 | 550 | 458
Hit 487 | 46.0 | 532 | 475 | 532 | 465
SPI a 159 | 226 | 128 | 196 | 11.7 | 249
SPI e 93 | 134 | 59 | 116 | 64 | 133
SPI i 116 | 180 | 80 | 159 | 7.7 | 184
SPI o 421 | 540 | 283 | 528 | 263 | 586
SPI u 460 | 568 | 30.1 | 569 | 316 | 57.6
Hit 250 | 33.0 | 170 | 314 | 167 | 346
FO mins | 91 92 103 91 109 91
FO max s | 166 | 160 | 208 | 169 | 209 | 164
FO means | 127 | 118 | 162 | 122 | 160 | 119
FOstds | 156 | 112 | 205 | 129 | 198 | 119
LTAS s | 228 | -26.1 | -20.7 | 25.0 | 204 | -26.5
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